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ABSTRACT: 

PURPOSE: To realize the adjustment of an amplitude level of a sine 
wave with 

an easy and simple circuit by obtaining a DTMF signal by a sine wave 
of low 

distortion and preventing production of glitch caused in the 
production of a 

pseudo sine wave with an easily integrated circuit. 

CONSTITUTION: A pseudo sine waveform synthesis circuit is made up 
of a 

resistance network 11 obtaining voltage division voltages 
V<SB>l</SB>-V<SB>m+l</SB> from connecting points of plural resistors 
R<SB>l</SB>-R<SB>m+l</SB> connected in series between voltage 
terminals 11A, 

11B, a switch network 12 having plural switches S<SB>1</SB>- 
S<SB>m</SB> 

obtaining the relevant division voltage sequentially and repetitively 
at an 

output terminal 12A and up of a control circuit 13 applying on/off 
control to 
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the above-mentioned switch sequentially and repetitively in a 
prescribed timing 

clock. Outputs of two pseudo sine waveform synthesis circuits are 
added by an 

adder circuit, from which a DTMF signal is generated. 
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[in] ffi£WM>&KJ:&DTMFfl-5|£#|>i: 

TOSffiSllA. llBfcl!0J8»3ftfc1«fc 
«J^Ri~R.M«flKjSu6»fe*JEE«BEVi~V.M 

h 7-? 11k. ^EWES'lC^JELai^ 

h7-?12k. ±lSX^f 
?a 7 ^r*»«t*V/*7«l»W-4M«Ill»13i: 
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4 >-»^J: 9ff*§:KftS<ai;:i£<fcft ± 3 £££££ 
tf&tf tifcffliifi;* >y h7-.?fc, KffiK* >y b 7- 7 rt 

7 : fc J: 0 ffi*SB? fc»A>*ift «k -3 l,z~tl x-f >y f-* <y b 

vy7)v*->v mmmLim. trnmizzum-t 

SiHWiiktelO. DTMFfI^2o<o-yM>i& 
IE®c7)DTMF^i-^4llIS5. 

tttr4l*RfllR«^DTMF«^l64ia». 
[000 1] 

ISiSBtRfflO D T M F (dual -tone multi frequency) 
LTiiJTrf ft DTM Fft9ft£Hft£BH-ft . 
[0002] 

v&m-t ft3ty>tfi, «i«f, r i cf&nnissisit^ 

fcJ9ff5£fc#HWflT*ft. 
[0 0 0 3] Sfc. r-/v-o.€^ig^fflC0DTMFji 

«gt(DTMF)*ftittt s ^y&^£«&£2 
offline. flu&£ji!c-tftdfca*ft&ivc^ft. 
[ o o o 4 ] Ei 5 cawiM y«gg&*trttK<or 

■^n^taBS-&riWft0HW)7*n y ^ElT254. Z\ti 
li. fflffmR l J: 0 OflWc J: 0 T H VXij^y 9 2 <n 
rtgtfgtffcU ROM3<r>ftjM7YUZ*iyy? 2CV 
*k-?7 H Uxfcttlft§*ifc R OM 3- h' & D/A 3 >a* 
-rJMtajTrTft. 

[0 0 0 5] D/A3yA-?4t3:ROM3^A7J$ 
ftft ROM3- H fcftV^ffg05»JBtf)77D*'«EAV 
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:^D/A3^W4(0t'7 hffli 
y?2#£€LROM£fcb*»f-ftk£. ROMftTj 

[ 0 0 0 6 ] H 6 {i±IED/A 3 >-A-? 4 <7)&Mz7 
»J •y^±tft<0*»jh'tftl3»*l«M^L. 0fc^ 

10 ? 4 OATJ 0£t - ? ^ v 7 t 5 ^co 7 v f - @8& 

ftdkCiO. ROMSfr^rV^A^&t'-yh 
4!Hl|tD/A3^W4tWjtiJ:3 t'-y MS» 
A-?TV*ft. 

[000 7] ±ED/A3WW4 Office J: 

;<? 7 y ? 2 tc J: 0 R o m 3 <r> r Y v x ifigi t L T v m 
f¥T*M yW&lztck X -3 &€JE**D /A n yy>'-^ 4 
£ "5 HGfciBfl Sixft 3 - H S: RO M 3 i 0 D /A 3 >v \* 
-^4(C^-xfti^^J)ft. 
20 [0008] 07fi, D/A3W?-^4**5tVh« 

WJiROM3tf57K^i*U 0*^J&iv2 5 -l=3 

[ 0 0 0 9 ] a?tatt(*ttR0M3»a}*3-l<**L. 
* 3tRB» (£ D / A 3 V) ^ 4 C7) ttTjmffiS^T* t> J> 

ft. ^o^. mBco-mm^mmt. mm. mm 

30 ft. 2 it, «MtltfaBB<a*EBi. -#^^€ffitffiv^ 
ffS: 2 <o h* >y bftfllfc^M Ufe*EE«W8cfS«tt^ t ft 
t^T'^ft. 

looid] -etT, DTMFifM^tft, ±ieia 

5 ^0 6 {C0i|7p LfcRiR^-f y^^HIKSr 2 ^<sOT L . 
*<0*{ti**JllJIU-CDTMFm#*-&*f ft«*« s fl! 

[00 11] 

i^^^u.kok^ftisja] ±aLfc««i?->f y« 

»5I4EI»<0*&. D/A3yyN'-^T(i*iHbmMA J 

40 ^rafti- ftfctf>, «(R^ >«^»4s-«rfc«^. * 

wM^ifiHtcJ: OlM yi»g«S*«fc*f-rft ©life 
Jft»r. fii>:(IS*««2«. 3ft. 4f&&k'?)J§&ifc 
<rmt1& M<%l«5*vtM y^T^ < =5: 
-^T<ft. 

[00 12] ±iEH7T'ROM7K^A#^'ffc;'f&K<7) 
fS#lcn-yN*7.7>f;l/5'-CiSa$ 
*ftik#aj*ft«7)-c. tf%aA4hMRMM:&*. Mi 
tf » 0 7 wMM-v"^ y«9Bwifi^ . 2 ^iSH^t^m . 
35%. 3<KKIWtoK*Ul.l2%, 4»aSB8MMH40.73 
50 %ttm*tih. ttz. 20cX*-C<OSiHaoR^J:ftM 
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Bt^A,X' Ltob^o IBM** * h . 

[0013] wmt. mtmizmfrtmn-iH y& 

lz£ ►) DTM Filf^lMt * i fc *m 1 WBWt t 
[0014] JXtfiawOEIRflMi^ttD/Ari WC-^ 
A- 7 to t* -v h IfctfcOx- ^A* 7 7rf»7'y f-HIffi** 

[0015] #369114, b'-y b»K J: fe-f , hh-%(?> 

1 0 0 1 6 ] &*141M y^Sfal^^/HrPS 
-T&*§£s R0Mai*3-F«r«JI't*fc*\ *fctts 

[0017] fiM^RSfc'ltCDTM 
£fc£SS3c7)Btofc-t!.. 

[0018] 1M >»0«liW^t«B«Efc 
m# J £i'-felztlt:Mzl±. D/A3^<-#fe» 

[0019] mz^mut. D/A3yA'-^©t'7 h 

*&nkt-4fc C20n3t) X ( n} t'-ybOROMtf 

v4MWfcfc*Lfca^ b T^y^f&rDTMF 
fi^fl£[Ili&?>ig«£ JS5 W a fti: . 
[0020] 

t=as < ft h x o t,zmticmm\ftittetjL* >y b 7- ? 

is f£ffifit*-y b7-7i%Offl*«Sft«$il&£«mtiL 
*, •v^n*y/*ytz£<9&jim-izmti& 

XoiZ-t&Xj »/?-*y b 7-7 i: s ISX-f <yf-*>y b 

7-7co&«co7.-f -yf-^y/^-^^Mffli-rs^^y 
U Bolex^f 7f*7 b7-70#x-f yf-o^-y/* 

mmzxmniiiijj-t&£ m&Lt:itztmtt 
i. 

[0021] 

khftmsz. t* ymnmmm&mzftm 
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LT&7-f 5fnaHt*lM y^^€JEi:^L<-t 
I. z t Hz ± 0 yH&BZ&fc LX t * cox\ 

Gf&iKiM ym^m^mznthmmmmmn 
tit. mm4yw^fkwm&vv?fc9t)<n 

w 

1 0 0 2 2 ] * LX , «i3B&S*JBtf>7 a y 7&# 

io y»*4jjc-r4ifc*«ri&r**. 

[0023] 

[HJ&flj] 01 Ji. *»njfc>»IIIR«J^**U H 
lteSWC. 6ai>'7{4^^y^^0K, 8J4 

[ 0 0 2 4 ] £*Ui, JWRlM J^^Pra»*#fcfe 

m ?u- y rmttx^^mfmz-Mt htih t . 
4*3*1, aj^ss? 6 asi^ 7 a tcmH^ ymm 

tH7)ffi^8AtDTMFft^* J tli77$n4. 
[0025] 02(4. JfHRlM y^^fi£0ffi6S^7 

[002 6] 02{;tJ^T. llfifila^-y h7-^T. 

*<n-mm%.wm=?uAiz®Mzti, *tz. mm 
-?ni4. mm. m2iz^txoi,zmKRo, ri. - 

30 Ro, Rotilrit^JtC^UctcO-CS)!.. 

[0027] 12(4^-f yf-^-y h 7-^T\ 02tC^ 
■fiJJdfcSi, Si, -S.-i. S.O#7.-f yf-ifl| 
iO*^-f •yf-Si-S.^I&frteJJEJiaSi^'yh 

[0028] 13liUmWX\ ±lax-f >yf-^«y h7- 

«W^-f S^^, A7Ji^9(10)#^A7J£ft&? 
40 n-y^tciOS'JPSti. «Si^<y b7-^ll^#Stn;^ 
SKjfi<0*ffi8£EVi~V. t i*«ftOfc^ 7^-*>y b 
7-712«aj^^f 12A^\Eii^-r^ . 
[ 0 0 2 9 ] i i X', JJEiaS* y b 7-7 ll<?>&m 

vzAizxmm^ ymz&jjtztzibiz. mtm 
im>iiza. mcowM&z. mm. v.tu 

&>mGL&V:\btZ>b. V h (k=l, 2. -, m)<?) 

mmt. 

[0030] 
50 [»1] 



(4) 

5 6 
Vi-V^i t 7t(m-k + l) 

Vic = (1-COS ) + V»*j. 

2 m 

[00 3 1] ti-tdtfi\<\ fot. Vk-C^ffiaoM * [003 2] 

Vu-V^i 1 w(m-k+l) v Ru+R k -Hi+ - + Rm 

= - (1-COS ) = 

Vi-Vn^i 2 m Ri + R 2 +- + Rm 
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[0033] fc&4. Ri+R»+-R. = RM©k» 

[00 34] 
[&3] 

R 75 

R™ = — (1-COS - ) 
2 m , 

R 2 jc 

R^i = - (1-COS ) -R m 

2 m , 
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Vi = 



R + R, 



30 



R i — R— R m — Rm-i - *"— R2 

[0 0 3 5]. fc&tf>l>.ri: 

[ 0 0 3 6 ] ±a$ Lfc«*sMB* toast* 7h7-^ 

l±v., &&V a -iOJ:ofcfflPlsim3£J:->TX>f >/f- 
Si~S«£lf#*y/:t7$WU Vi*asfl#fi2A 
fc{B*Lfc«i, TtizRnX. VifcHtfjU V 3 . V 4 

[0037] JJEBttlM y^*a*»(Cffl*«HF12. 

[0 0 38] fcfc^-ryf-tffljabfcjfry/sJ^^-f 

ttt, vi-v.*itW(iotJE> ufc^&^y -yxawj 
nv*-)i y @gsi4^A7) L . fltyr^*-^ k ess 

[0039] Z.Wy7)l>*-)l>Y®mUX'lt. y 

f-*-y hv—twniry/Jrywi-? -v 9ffi**-)VY 

k T, -y ^'dJ^^E&ihS ill. . 

[ 0 0 4 0 ] tt:. ±KH2<o»f56«E«(miA0>*ffi 

*. cuffs voo»)k-r*ts viai^v.M««tt 

(4, **T5Ck&l>. 
[004 1] 

[JK4] ^50 



40 



Ro+ R + Rro+J 



[0042] 
[»5] 



R 



m+1 



R<) + R + Rm+1 



[ 0 0 4 3 ] $-?T , mX*M yffl8<7)&*mL, ft/h 
«tfcli, JttttRo, R.»iH«.4£i:fcJt9, OTTtS 
■C* 0 . ^ >^<0fflB*1B*fc«Bt* * k 
i>. 

[ 0 0 4 4 ] -»M >1j^co««l"^l'Sr-^te* 

bh*>. mi {±04 tews?-* «t 3 t»f3e«E*PiiA k 

JKpi* v b 7-?ll«BKJ««*l5*R«-*£ kfcj: 

*fc*>. Vo<OtK«4J9f««£0IHFllA««fflfcj:^-f 
-fcfcfco r k , tM y«»toiggl^t^M£ 
k££. 

[ 0 0 4 5 ] »2»JJJE5e«Eia«15fcfti. 
Bfja©SffllA(cS«Eil|I*«*LTfc. V»*)*ffi 

tt-£fc$r*fctf>s iM y'm^W&^^v^-mz-f 

[0046] 

[#»0»J|l] JAhKELfcJ:9fc*»9^DTMF« 
TOfcES&ii. DTMFtt*££jftU:*£, #2^(7) 

>w«B*iawi*rtfc»«-fc:4MWUT*^^ s y? 
i,zmt^y^m>m&mL<-thzt\z^m^ 
*Mymm-%jSLLx^z,tz#>. is&Ltz+riyw&n 

[0047] astofWDitefcvvcw;, iMvtBWMHK 

to. J: 3 &R O M*opg"C* 0 , ®K4fM*&£ 

*)3xW7ytf*imxht>. 

[ 0 0 4 8 ] *$HJtt*<KiM ym^&miz 
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y7fr*-jum&z i tts&jntttex < . fiaw J: 5 
Ct*>y hrttHHUUKSA^i-Cv^k . t'-y 

[ o 0 4 9 ] t fc s fflft* 7 h v-9<n-^&rtB&L<ryk 
k izk >m yW&oMftUKfrZgsi 

thzktfiti&hKib, maw syrmzmmmi' 

D TM F1i^)KS( 4 ft) 4 jft) OfflfcUKfrlt 

[0050] $ ^ k#8kh«» yfacoMmi- 
^znmmzmtfiti'-mztztzMz, *%.mz 

h was I>:«££jS1RLT ttffl-f * £ t #*Tf 6T* l> . 



[03] *»»>D*"J <y ^io^o-mn&w&^-t 

0T*J>l). 

[04 ] *wfl«»v*w*-jefcitt**fc*>«- 

[05] «3lW)r^n^«»*-&jS^6|gBW>7'D>y^ 
[06] mnwD/Aayrt-fniMjlzrv 7y>*4 
10 [07] i*?)D/A3yA-^*>'5t'7 l-<7)fc£?)tg 

6, s-jpjhub, 

8A-DTMFfi#ai*«^. 9, 10-^n-y^A* 

11-ffiStf-y hV-?. llA-J»j£8EEJS 
■?\ llB-Sm«ffi^F, 12-*4*f**'yl*!7- 
12A, MA-BffilM , 13-StJ 

WW. i4--^yr;u*-;i/b*HlK, i5-ffi«a 

li. Ro, Ri, •••Ra, R«+i— ffil/u Vi. V2, • 
20 --V., V, + i-#JEEHJEE, Si, Sz, •••So, S.-i 
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[04] 




8ADTMF«m^i^3 
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